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DEPENDENCE  OF  THE  MILK  YIELD  OF DAIRY  COWS  ON  LINEAR  ESTIMATION  BY  TYPE 
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Sumy National Agrarian University, st. Gerasim Kondratiev, 160, Sumy, 40021, Ukraine

Sires breeding value determination was based on classification daughters at the age of first lacta-
tion, studies related to the breeding and genetic aspects of line scoring were limited to animals array scoring 
at the same age. Considering indisputable importance of linear estimation, existing correlative variability 
between individual descriptive and complex traits growth with dairy productivity and age-related variability 
in body parts of conformation development, a study was carried out of evaluation influence level of traits 
linear classification at the age of first lactation on cow milk productivity of subsequent second and third 
lactations.  

While maintaining a positive correlation in further use of cows, reliability of linear estimation by 
type was confirmed. Studies conducted on the livestock of Ukrainian Black-and- Red-and-White dairy breeds 
showed positive correlations between evaluation conformation traits and cow milk yield with variability in 
their direction, degree and reliability, depending on the recorded lactations. First of all, at the age of first 
lactation, positive correlation coefficients were determined between conformation traits and milk yield 
amount of cows, which were a significant confirmation of this breeding event use as one of components in 
the comprehensive determination of dairy cattle breeding value in the world. Next important element in the 
aspect of correlative variability conformation traits of linear estimation with productivity was the establish-
ment of sufficiently high correlation coefficients between evaluation four complexes of linear traits by 100-
score system with milk yield for first lactation within experimental dairy breeds.  

Positive relationship was, within group traits framework, by estimation of first lactation and milk 
yield of Ukrainian Black-and- Red-and-White dairy breeds for: dairy type (r=0.502 and 0.447), body 
(r=0.385 and 0.309), limbs (r=0.129 and 0.154), udder (r=0.404 and 0.383), respectively. Examining the 
question of whether existing relationship between assessment of group traits of conformation and milk yield 
amount of cows obtained at the age of first lactation, and between these traits and milk yield for subsequent 
lactations is preserved, it was found that within compared animals groups of both breeds, separate correla-
tion coefficients received at the age of first lactation, repeated in the second with less force, but at sufficient 
reliability level. Correlation between indicators of linear estimation group traits of first-calf cows and milk 
yield for third lactation didn’t repeat level of similar relationships obtained at the age of first and second 
calving, although a certain pattern of their direction was followed with confirmation reliability of different 
level. Significant part of descriptive traits of the conformation was associated with milk yield amount for first 
lactation, as evidenced by reliable correlation coefficients.  

But they decrease with age, and by data of third lactation such relationship was almost absent. De-
scriptive traits of conformation, correlated with milk yield at the age of first lactation and repeating these 
relationships with yield at the second and third, belonged to the traits of dairy-type animals were reliable 
indicators of cow milking. They included: height, chest width, body depth, angularity, rear width, pelvic limb 
posture, fore udder attachment, rear udder attachment height and central ligament. Thus, reliable level of 
positive correlation established between estimation of group traits of linear classification at the age of first 
lactation and milk yield for the next second and third lactation testified about effectiveness of dairy cattle 
selection, evaluated by conformation type. Level of correlative variability a part of descriptive traits of the 
conformation with milk yield of first-calf cows will not be repeated in combination indicators of the same 
estimation with yield at the age of second and third lactations, which was explained by natural unevenness of 
age-related variability in body type parts development under genotypic and paratypic factors influence. 
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In the selection practice of dairy farming, 
much attention was paid to evaluation and selec-
tion of livestock by appearance and pr-oportions 
of body structure. This was due to the link be-
tween conformation traits and performance in 
many studies. There was a certain relationship 
between form and function, conformation as a 
determining factor in the functional reliability of 
animal body, and economically useful traits [5, 
12, 16, 17]. 

In the selection process of dairy cows im-
provement by conformation, a special role was 
given to the linear classification method, which 
regulated by the World Organization for Stand-
ardization of Animal Identification, Eva-luation 
of Productivity, International Committee for 
Animal Recording (ICAR) [8, 28]. Introduction 
in 1925 by Holstein Breed Association of Cana-
da a Program for linear classification of cows by 
type and a similar system of estimation in the 
United States in 1929 [14], became a reliable 
basis for dairy breeding by conformation to date 
worldwide. For last 30 years, Ukraine has been 
using a linear evaluation of dairy cows and con-
ducting research to study its results [4, 6, 10, 13, 
16, 19, 20, 21]. 

Effective management of dairy cattle 
breeding process was based on objective and 
reliable information about breeding value of 
sires, as was proved that role of their heredity in 
genetic improvement of breeds reached 90-95% 
[1]. Therefore, predominant prerequisite for 
creation of highly productive herds was the 
bulls-breeders use [3, 7] with high marks for 
both milk productivity and conformation type of 
their daughters [2, 11, 29]. 

Methodological aspect of linear classifica-
tion of dairy cattle type limited the procedure of 
cow evaluation at the age of first lactation, 
which was logically justified both from selec-
tion-organizational and economic points of 
view. Since the determination of sires breeding 
value was necessarily based on daughters classi-
fication at the age of first lactation [18, 26, 28, 
30], research on selection and genetic aspects of 
linear estimation was also limited to the mass of 
animals evaluated at the same age. According to 
many studies [2, 22, 23], most of linear traits 
were positively associated with milk productivi-

ty of cows at the age determined by this method, 
i.e. according to first lactation [24, 25]. Since
the realization of genotype took place in specific
environmental conditions, and animal pheno-
type was only the norm of genotype's response
to these conditions, their change can significant-
ly affect on genotype evaluation, especially ob-
tained in the first stage of selection. Changes in
correlations between the same traits over time
have had important implications for accuracy of
prediction of type traits, which have often been
used as predictors and ultimately affected the
precision of genetic estimates as well as predic-
tion of selection responses, according to Haile-
Mariam and Pryce [27].

Research purpose. Given undeniable im-
portance of linear estimation, existing corre-
lative variability between group and individual 
descriptive linear traits development with milk 
productivity and age-related variability in body 
parts of conformation development, will be a 
need to study issue of preserving influence of 
evaluation level of linear classification of traits 
at the age of first lactation on cows milk produc-
tivity indicators of subsequent - second and 
third lactations. If this level of correlation will 
be maintained during further use of cows 
against the background of increasing their 
productivity, then objectivity and reliability of 
linear classification of dairy cattle by type will 
be confirmed. 

Material and research methods. The re-
search was conducted on livestock of Ukrainian 
Black-and-White (UBW) and Red-and-White 
(URW) dairy breeds in the herd of agricultural 
firm "Mayak", Zolotonosha district in Cherkasy 
region. Cows in 2-5 months of the first lactation 
were evaluated by two systems of linear classi-
fication: descriptive – on a 9-score scale and 
four sets of conformation traits that characterize 
dairy type, body, limbs and udder using a 100-
score scale according to the methodology de-
veloped by the staff of Sumy National Agrarian 
University and Institute ofAnimal Breeding and 
Genetics NAAS im. M.V. Zubtsia [18]. 

 Each conformation complex was estimat-
ed independently and had its own significant 
coefficient in animal final score: dairy type 
(DT) – 15%, body (B) – 20%; limbs (L) – 25% 
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and udder (U) – 40%. 
Total type estimation was determined by 

formula: 
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Research indicators were processed by bi-
ometric methods on a PC in Microsoft Office 
Excel using software by formulas described by 
E. K. Merkurevoi [9]. Results of studies were 
considered significant for the first at P <0.05 (1), 

the second P <0.01 (2) and the third P <0.001 (3) 
probability threshold. 

Research results and discussion. Ani-
mal's conformation type will be formed as a 
norm of reaction of its genotype to environmen-
tal conditions in their constant interaction dur-
ing ontogenetic development. From selection 
point of view, important to determine through 
correlation variability in which direction will 
change the relationship between genetically 
determined conformation traits and milk yield. 

Table 1. Correlation between estimation of conformation traits and milk yield for the first three lactations 
of cows of Ukrainian Black-and- Red-and-White dairy breeds 

Conformation trait 
Correlation with milk yield per lactation, r±mr: 

first second Third 
UBW URW UBW URW UBW URW 

Animal quantity 259 250 243 229 219 204 
Traits: dairy type 0,5023 0,4473 0,3683 0,3313 0,2243 0,1952 

Body 0,3853 0,3093 0,2463 0,1503 0,1381 0,1181 

Limbs 0,1291 0,1541 0,1532 0,1601 0,0871 0,1671 

Udder 0,4043 0,3833 0,2763 0,3283 0,2163 0,1471 

Final type score 0,4763 0,4603 0,3503 0,3583 0,2323 0,1792 

Descriptive traits: height 0,2943 0,3473 0,103 0,2693 0,083 0,1932 

chest width 0,2053 0,106 0,2663 -0,007 0,2653 0,110 
body depth 0,3413 0,4163 0,1832 0,4103 0,119 0,3443 

Angularity 0,5473 0,5393 0,3073 0,3043 0,1331 0,2923 

rear position -0,0493 0,082 -0,008 0,072 -0,048 -0,024
rear width 0,2943 0,3863 0,1261 0,2243 0,069 0,1471 

pelvic limbs angle 0,021 -0,080 -0,070 -0,090 0,021 -0,006
pelvic limbs posture 0,3013 0,3063 0,114 0,1682 0,057 0,1832 

hooves angle 0,003 0,011 0,022 -0,090 -0,066 0,002 
fore udder attachment 0,5433 0,3873 0,2463 0,2913 0,1661 0,2122 

rear udder attachment 0,2943 0,1612 0,1431 0,1802 0,1501 0,098 
central ligament 0,2633 0,3363 0,1381 0,2523 0,078 0,1541 

udder depth 0,1612 0,113 0,1301 0,056 0,115 0,072 
fore teats placement -0,092 -0,1501 -0,111 -0,069 -0,049 -0,035
rear teats placement -0,109 -0,1311 -0,087 -0,061 -0,037 -0,078
teats length 0,041 -0,063 0,033 -0,093 0,067 -0,077
Locomotion 0,1592 0,2183 0,088 0,1792 0,108 0,124 

body condition -0,3913 -0,4223 -0,1832 -0,3143 -0,1722 -0,1952

This occurred under paratypical factors in the 
process of age-related development of body struc-
ture, evaluated by type dairy cows at the age of first 
lactation. Analysis of correlation coefficients given 

in the Table between estimated conformation traits 
and milk yield of Ukrainian Black-and Red-and-
White dairy breeds testified to existence of certain 
inter-herd similarity by results obtained in their di-
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rection, degree and reliability, depending on record-
ed lactations. 

First, according to evaluation of cow linear 
classification at the age of first lactation, positive 
correlation coefficients were found between con-
formation traits and milk yield that was a confirma-
tion of determining factor – using this selection 
event, as one of components in comprehensive defi-
nition breeding value of dairy cattle in the world. 

Next important element in the study of com-
bined variability of conformation traits of linear 
evaluation with productivity was establishment of 
high correlation coefficients between estimation by 
100-score system four complexes of linear traits 
with milk yield for first lactation within experi-
mental dairy breeds. Reliable positive relationship 
was observed within group traits by the first lacta-
tion and milk yield of Ukrainian Black-and Red-
and-White dairy breeds: dairy type (r = 0.502 & 
0.447), body (r = 0.385 & 0.309), limbs (r = 0.129 & 
0.154), udder (r = 0.404 & 0.383) and by overall 
score of conformation type of evaluated animals (r = 
0.476 & 0.460), Table. 

When studying the issue of maintaining exist-
ing relationship between group traits estimation of 
conformation and milk yield amount of cows ob-
tained at the age of first lactation, and between these 
same traits and milk yield for subsequent lactations, 
it was found that within compared animal groups of 
both breeds, individual correlation coefficients ob-
tained at the age of first lactation, repeated in the 
second, with a slightly lower force, but with a suffi-
cient reliability level. 

Correlation between indicators of linear esti-
mation group traits of first-born cows and milk yield 
for third lactation didn't repeat the level of similar 
relationships obtained in the age of first and second 
calving, although some regularity in their direction 
was observed with confirmation of reliability at dif-
ferent levels. 

Much of descriptive traits of conformation 
were related to the milk yield amount during the first 
lactation, as evidenced by reliable correlation coeffi-
cients. But with age they dec-rease, and according to 
the third lactation, this connection in some cases 
decreased or almost disappeared. 

It should be noted about characteristic and 
important feature, by which descriptive parts of con-
formation correlated with milk yield at the age of 
first lactation and repeated these relationships in the 
second and third, belonged to specific traits of dairy 
type animals, that was a reliable indicator of cow 

milk yield. They included: height, chest width, body 
depth, angularity, rear width, pelvic limbs posture, 
fore and rear udder attachment, central ligament. A 
highly reliable negative correlation between body 
condition and milk yield for the first lactation, and 
less reliable in subsequent lactations, indicated that 
high-yielding cows were not fat enough. 

Based on the research results, it should be 
noted that study of changes in relative varia-bility 
between linear classification indicators and milk 
productivity of cows in the age dynamics of lacta-
tion was objectively motivated. Since the formation 
of insufficient repeatability of correlations between 
linear estimation of cows conformation at the age of 
first lactation, especially the third, indicated about 
careful selection of prepotent sires, evaluated by 
their daughters type. Taking into account the real 
situation of existing state of cow conformation in the 
herd in which the selection was made. 

When selecting bulls to improve the confor-
mation and productivity of dairy cows in the herd, it 
will be necessary to take into account indicators of 
linear estimation group traits of body structure, 
closely related with milk productivity. Because fo-
cusing on the heritability of each individual descrip-
tive trait, it's sometimes problematic to find a sire 
with desired development of all body parts, although 
there are such and using them in reproduction will 
be ideal. 

In order to finally verify the prepotency of 
sires estimated by conformation type of their daugh-
ters at the age of first lactation, it's neces-sary to se-
lectively carry out a linear classification of the same 
cows at the age of second and third lactations with 
determination level of repeatability coefficient of 
linear traits evaluation, although this measure is 
quite complicated with methodological and quite 
expensive from the economic point of view. 

Conclusion. Reliable level of positive correla-
tion determined between estimation of group traits 
of linear classification at the age of first lactation and 
milk yield for next second and third lactation testi-
fied about effectiveness of dairy cattle selection, 
evaluated by conformation type. 

The level of conjugate variability part of de-
scriptive traits of conformation with milk yield of 
first-born cows was not repeated in the combination 
indicators of the same estimation with milk yield at 
the age of second and third lactations. That was ex-
plained by natural unevenness of age-related varia-
bility in development of body structure parts under 
influence of genotypic and paratypical factors. 
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від лінійної оцінки за типом. 
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Дослідження, які стосуються селекційно-генетичних аспектів лінійної оцінки, обмежуються ма-
сивом тварин, оцінених у віці першої лактації. Враховуючи важливість лінійної оцінки, існуючу сполучену 
мінливість між розвитком окремих ознак з молочною продуктивністю та вікову мінливість розвитку 
статей екстер’єру, проведено дослідження щодо впливу рівня оцінки лінійної класифікації ознак у віці 
першої лактації на показники молочної продуктивності корів другої та третьої лактацій. У віці першої 
лактації встановлені позитивні коефіцієнти кореляції між екстер'єрними ознаками і величиною надою 
корів, які є істотним підтвердженням щодо застосування даного селекційного заходу, як одного із скла-
дових у комплексному визначенні племінної цінності тварин. Важливим елементом в аспекті сполученої 
мінливості екстер’єрних ознак лінійної оцінки з продуктивністю є встановлення достатньо високих коефіцієн-
тів кореляцій між оцінкою за 100-бальною системою чотирьох комплексів лінійних ознак з надоєм за першу лак-
тацією у межах піддослідних молочних порід. Позитивний зв'язок склав, у межах групових ознак за оцінкою пер-
шої лактації та надоєм українських чорно- та червоно-рябої молочних порід, відповідно: молочний тип (r=0,502 і 
0,447), тулуб (r=0,385 і 0,309), кінцівки (r=0,129 і 0,154), вим'я (r=0,404 і 0,383).  

При дослідженні питання, чи зберігається існуючий зв'язок між оцінкою групових ознак екстер'є-
ру і величиною надою корів, який отриманий у віці першої лактації та між цими ж ознаками і надоєм за 
подальші лактації, було встановлено, що в межах порівнюваних груп тварин обох порід окремі коефіціє-
нти кореляцій, які були отримані у віці першої лактації, повторюються в другій, хоча дещо з меншою 
силою але достатнім рівнем достовірності. Кореляція між показниками лінійної оцінки групових ознак 
корів-первісток і надоєм за третю лактацію не повторює рівень аналогічних зв'язків, отриманих у віці 
першого і другого отелень, хоча певна закономірність щодо їх спрямованості дотримується з підтвер-
дженням достовірності різного рівня.  

Значна частина описових ознак екстер’єру пов'язана з величиною надою за першу лактацію, про 
що свідчать достовірні коефіцієнти кореляцій. З віком вони знижуються, і за даними третьої лактації 
такий зв'язок майже відсутній. Описові статі екстер'єру, що корелюють з надоєм у віці першої лактації 
і повторюють ці зв'язки з надоєм у другій та третій, відносяться до ознак, характерних для тварин мо-
лочного типу, що є надійними показниками удійності корів. До них відносяться: ріст, ширина грудей, 
глибина тулуба, кутастість, ширина заду, постава тазових кінцівок, переднє прикріплення вимені та 
висота заднього прикріплення вимені, центральна зв'язка.  

Встановлений достовірний рівень додатної кореляції між оцінкою групових ознак лінійної класи-
фікації у віці першої лактації та надоєм за другу і третю свідчить про ефективність добору худоби, 
оціненої за екстер’єрним типом. Рівень сполученої мінливості частини описових ознак екстер'єру з надо-
єм корів-первісток не повторюється у поєднанні показників цієї ж оцінки з надоєм у віці другої та тре-
тьої лактацій, що пояснюється природною нерівномірністю вікової мінливості розвитку статей будови 
тіла під впливом генотипових та паратипових чинників. 

Ключові слова: чорно-ряба молочна порода, червоно-ряба молочна порода, екстер’єр, кореляція, 
надій, лактація 
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